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(54) PHOTOSENSITIVE PASTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the gelation of photosensitive paste and 
to contrive stable use and high precision patterning by incorporating a compd. 



having a benzotriazole structure into the photosensitive paste contg. inorg. fine 
particles and an org. component contg. a photosensitive compd. as essential 
components. 

SOLUTION: A photosensitive org. component and a compd. having a 
benzotriazole structure are dissolved under heating to 80°C, inorg. fine particles 
are added and they are kneaded to prepare the objective photosensitive paste. 
The inorg. fine particles are previously coated with a gelation inhibitor. The top of 
a soda glass substrate is coated three times with the paste by screen printing so 
that 1 00pm thickness is attained. After drying at 80°C for 30min, the resultant 
coating film is exposed through a mask and developed by immersion in a 1% aq. 
soln. of monoethanolamine. The glass substrate is then dried and fired at 580°C 
for 1hr. 
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3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The photosensitive paste characterized by including a compound with a 

non-subtlety particle, a photosensitive organic component, and azole structure. 

[Claim 2] The photosensitive paste of claim 1 characterized by using glass 

particles for 50% of the weight or more of a non-subtlety particle. 

[Claim 3] The photosensitive paste of claim 2 characterized by using the glass 

particles whose glass transition temperature (Tg) is 400-550 degrees C as glass 

particles. 

[Claim 4] The photosensitive paste of claim 2 characterized by using the glass 
particles which contain the bisumuth oxide or lead oxide five to 50% of the weight 
as glass particles. 

[Claim 5] Glass particles in the account of an oxide conversion chart Si02 Three 
to 60% of the weight BaO 0-25 % of the weight B-2 03 Five to 40% of the weight 
Bi 203 5-50 % of the weight ZnO 2 - 40-% of the weight aluminum 203 
Photosensitive paste of claim 2 characterized by using the glass particles 
containing 0 - 10% of the weight of a component. 

[Claim 6] The photosensitive paste of claim 2 characterized by using with a 80- 
piece rate [ of a globular form / several / % or more ] glass particles 50% of the 
weight or more as glass particles. 



[Claim 7] The photosensitive paste of claim 1 characterized by using the non- 
subtlety particle processed with the compound with azole structure. 
[Claim 8] The photosensitive paste of claim 1 characterized by using benzotriazol 
as a compound with azole structure. 

[Claim 9] The photosensitive paste of claim 1 characterized by using for septum 
formation of a plasma display or a plasma-address-liquid-crystal display. 
[Claim 10] The photosensitive paste of claim 1 characterized by containing an 
ultraviolet-rays extinction agent 0.05 to 5% of the weight. 
[Claim 11] The photosensitive paste for septum formation of the plasma display 
characterized by including the glass powder which performed surface preparation 
by benzotriazol 50% of the weight or more. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new photosensitive paste. 
[0002] The photosensitive paste of this invention is used for pattern processing of 
a display, a circuit ingredient, etc. 



[0003] 

[Description of the Prior Art] In recent years, in the circuit ingredient or the display, 
small and highly minute-ization are progressing and improvement in technical is 
desired also for the pattern processing technique in connection with it. Septum 
formation of the green sheet especially used for CPU of a computer etc. or a 
plasma display panel is expected the ingredient in which pattern processing of a 
high aspect ratio is possible with the highly precise thing. 
[0004] When performing pattern processing of an inorganic material 
conventionally, many screen-stencil by the paste which consists of inorganic 
powder and an organic binder is used. However, screen-stencil had the fault that 
a pattern with a high precision could not be formed. 

[0005] In JP,1-296534,A, JP,2-165538,A, and JP,5-342992,A, the approach of 
forming in a photolithography technique, using a photosensitive paste as an 
approach of improving this problem is proposed. However, since the processing 
process (screen-stencil, exposure, and development) of multiple times was 
needed when carrying out pattern processing of the thing of thickness which 
exceeds 80 micrometers since the sensibility and resolution of a photosensitive 
paste are low and a high aspect ratio and a high definition septum are not 
obtained, there was a fault to which a process becomes long. 
[0006] Moreover, in JP,2-165538,A, after coating a photosensitive paste on a 
transfer paper, the approach the approach of imprinting an imprint film on a glass 
substrate and forming a septum fills up a dielectric paste with JP,3-57138,A into 
the slot on the photoresist layer, and forms a septum is proposed, respectively. 
Moreover, in JP,4-109536,A, the approach of forming a septum using a 
photosensitive organic film is proposed. However, by these approaches, since an 
imprint film, and a photoresist or an organic film was needed, there was a trouble 
that a process increased. Moreover, it has come to obtain the septum which has 
a high definition and a high aspect ratio. 
[0007] 

[Problem(s) to be Solved by the Invention] Although this invention persons 



considered wholeheartedly the photosensitive paste which makes possible a high 
aspect ratio and pattern workability of high degree of accuracy, by reacting with 
an organic component depending on the class of non-subtlety particle to be used, 
gelation advances and there is a case where it becomes impossible for a paste 
to use it by thickening. 

[0008] This invention controls gelation of such a photosensitive paste, can use it 
for stability, and is to obtain the photosensitive paste which makes possible a 
high aspect ratio and pattern workability of high degree of accuracy. 
[0009] 

[Means for Solving the Problem] The object of this invention is attained by the 
photosensitive paste characterized by introducing the compound which has 
benzotriazol structure during the photosensitive paste which uses the organic 
component containing a non-subtlety particle and a photosensitive compound as 
an indispensable component. 
[0010] 

[Embodiment of the Invention] Although the compound with the azole structure of 
using for this invention is a compound which has azole structures, such as 
pyrrole structure, imidazole structure, pyrazole structure, and triazole structure, 
and there are specifically benzotriazol, naphth triazole, indazole, an imidazole, 
benzimidazole Indore or a compound that has substituents, such as a methyl 
group, a carboxyl group, and a chloro radical, into these benzene ring parts and 
1 and 2, 4-triazole, etc., it is desirable to use especially benzotriazol. 
[001 1] When using these compounds, the thing of glass particles used about 
0.01 to 5% of the weight is desirable. They are 0.05 - 1 % of the weight of glass 
particles more preferably. 

[0012] Furthermore, about the method of mixing of an antigelling agent, even if it 
adds to paste creation time, it is effective, but if it coats on the glass-particles 
front face beforehand, much more effectiveness will be accepted. Coating makes 
glass particles immersed in an antigelling agent solution, and is obtained by 
flying a solvent. It is desirable that it is air-dry at 20-30 degrees C, using methyl 



acetate, ethyl acetate, a methanol, and ethanol as a solvent. It is more desirable 
when heat-treatment is performed at 70-90 degrees C after this for 12 hours or 
more. 

[0013] As for the photosensitive paste for septum formation of this invention, it is 
desirable that the glass powder which carried out surface treatment with the 
above-mentioned antigelling agent is included 50% of the weight or more. 
[0014] The non-subtlety particle used for this invention is a particle of the glass 
metallurgy groups (gold, platinum, silver, copper, nickel, aluminum, palladium, a 
tungsten, ruthenium oxide, etc.) generally used for an electronic ingredient, and it 
is glass particles in this invention especially to become useful. It is desirable to 
use glass particles for 50% of the weight or more of a non-subtlety particle. 
[0015] Although there will be especially no definition as glass particles if well- 
known, in the case of the glass particles which contain the bisumuth oxide or 
lead oxide five to 50% of the weight, it excels in workability. 
[0016] As a glass presentation containing the bisumuth oxide, in the account of 
an oxide conversion chart, Si02 Three to 60% of the weight BaO 0 - 25-% of the 
weight aluminum 203 0-10 % of the weight B-2 03 5-40 % of the weight Bi 203 
5-50 % of the weight ZnO It is desirable to contain what consists of 2 - 40% of 
the weight of presentation range 90% of the weight or more. 
[0017] moreover, the inside of glass powder ~ Li2 O, CaO and Ti02, and Zr02 
etc. - although it can contain, as for the amount, it is desirable that it is 0 - 20 % 
of the weight, moreover, Na2 - O, K2 O, and Y2 03 etc. -- it is desirable that an 
oxide metal is seldom included. Also when minute amount content is carried out, 
it is desirable that it is 5 or less % of the weight. 

[0018] As a presentation in glass powder, it is Si02. It is desirable to blend in 3 - 
60% of the weight of the range, and when it is less than 3 % of the weight, 
compactness, and the reinforcement and stability of a glass layer fall, and the 
mismatch of a glass substrate and a coefficient of thermal expansion happens, 
and it separates from a desired value. Moreover, by carrying out to 60 or less % 
of the weight, there is an advantage, like heat softening temperature becomes 



low and baking to a glass substrate is attained. 

[001 9] B-2 03 By blending in 5 - 40% of the weight of the range, the electrical 
and electric equipment, a machine, and thermal properties, such as the 
compactness of electric insulation, reinforcement, a coefficient of thermal 
expansion, and an insulating layer, can be improved. Moreover, if 40 % of the 
weight is exceeded, the stability of glass will fall. 

[0020] Bi 203 Or it is desirable to blend in PbO of 5 - 50 % of the weight and 
further 1 0 - 50% of the weight of the range. At less than 1 0 % of the weight, when 
burning a glass paste on a glass substrate, although printing temperature is 
controlled, there is little effectiveness. If 50 % of the weight is exceeded, the 
heat-resistant temperature of glass will become low too much, and baking of a up 
to [ a glass substrate ] will become difficult. 

[0021] As forZnO, it is desirable to blend in 2 - 40% of the weight of the range. If 
40 % of the weight is exceeded, since the temperature burned on a glass 
substrate will become low too much, it will become impossible to control and 
insulation resistance will become low, it is not desirable. 
[0022] Although the glass powder particle diameter used in the above is chosen 
in consideration of the configuration of the pattern which it is going to produce, its 
50-% of the weight particle diameter is [ 0.1-10 micrometers ] desirable. 
[0023] Moreover, artificers found out that pattern NINGU of a high aspect ratio 
was possible by using glass particles with a spherical configuration as glass 
particles. 

[0024] In this case, as glass particles to be used, particle diameter is [ 1.0-7 
micrometers and 10 % of the weight particle diameter ] suitable 50% of the 
weight, and the glass particles of 4-10 micrometers, and specific surface area of 
0.2-3.0m 2 / g are suitable for 0.4-2 micrometers and 90-% of the weight particle 
diameter. Furthermore, it is desirable to use with a 80-piece rate [ of a globular 
form / several / % or more ] glass particles 50% of the weight or more. 
[0025] As for the glass transition temperature (Tg) of the glass particles used 
when performing pattern processing on a glass substrate, it is desirable that it is 



350-470 degrees C. 

[0026] The photosensitive organic component used in this invention is an organic 
component (part excluding the mineral constituent from the paste) containing the 
compound which has the photosensitivity under paste. 
[0027] Adding additive components, such as a photosensitive monomer, 
photosensitive oligomer, the reactant component chosen from at least one kind in 
photosensitive polymer and a binder, a photopolymerization initiator, an 
ultraviolet-rays extinction agent, a sensitizer, a sensitization assistant, 
polymerization inhibitor, a plasticizer, a thickener, an organic solvent, an 
antioxidant, a dispersant, and an organic or inorganic suspending agent, is also 
performed in a photosensitive organic component. 

[0028] It is desirable that the content of a reactant component is 10 % of the 
weight or more in a photosensitive organic component about the photosensitive 
paste used for this invention in respect of the sensibility to light. Furthermore, it is 
desirable that it is 30 % of the weight or more. 

[0029] As a reactant component, there are a thing of an optical ^solubilization 
mold and a thing of an optical solubilization mold. As a thing of an optical 
^solubilization mold (1 ) The monomer of functionality which has [ one or more ] a 
partial saturation radical etc. in intramolecular, oligomer, There are some which 
are called so-called diazo resin, such as a condensate of the thing (3) diazo ** 
amine and formaldehyde containing photosensitive compounds, such as a thing 
(2) aromatic-series diazo compound containing a polymer, an aromatic series 
azide compound, and an organic halogenated compound. Moreover, as a thing 
of an optical meltable mold, a phenol, the naphthoquinone 1 of novolak resin, 2- 
diazido-5-sulfonate, etc. combined thing (2) quinone diazo ** containing the 
mineral salt of (1) diazo compound, complex with an organic acid, and quinone 
diazo ** with the suitable polymer binder. 

[0030] (1) of that for which the reactant component used in this invention can use 

all the above-mentioned things is the simplest photosensitive paste. 

[0031] In this case, as a reactant monomer to be used, it is a compound with a 



carbon-carbon unsaturated bond. As the concrete example, methyl acrylate, 
ethyl acrylate, n-propylacrylate, isopropyl acrylate, n-butyl acrylate, sec-butyl 
acrylate, sec-butyl acrylate, ISO-butyl acrylate, tert-butyl acrylate, n-pentyl 
acrylate, allyl compound acrylate, Benzyl acrylate, butoxy ethyl acrylate, butoxy 
triethylene glycol acrylate, Cyclohexyl acrylate, dicyclopentanil acrylate, 
dicyclopentenylacrylate, 2-ethylhexyl acrylate, glycerol acrylate, glycidyl acrylate, 
Heptadecafluorodecyl acrylate, 2-hydroxyethyl acrylate, ISOBO nil acrylate, 2- 
hydroxypropyl acrylate, ISODEKI sill acrylate, Iso octyl acrylate, laurylacrylate, 2- 
methoxy ethyl acrylate, Methoxy ethylene glycol acrylate, methoxy diethylene- 
glycol acrylate, Octaphloropentyl acrylate, phenoxy ethyl acrylate, Stearylacrylate, 
triphloroethyl acrylate, arylation cyclohexyl diacrylate, 1,4-butanediol diacrylate, 1, 
3-butylene-glycol diacrylate, Ethylene glycol diacrylate, diethylene glycol 
diacrylate, Triethylene glycol diacrylate, polyethylene-glycol diacrylate, 
Dipentaerythritol hexaacrylate, dipentaerythritolmonohydroxypentaacrylate, 
Ditrimethylolpropanetetraacrylate, glycerol diacrylate, Methoxy-ized cyclohexyl 
diacrylate, neopentyl glycol diacrylate, Propylene glycol diacrylate, 
polypropylene-glycol diacrylate, Triglycerol diacrylate, trimethylolpropane 
triacrylate, What was changed into methacrylate, gamma-methacryloxpropyl 
trimethoxy silane, a 1-vinyl-2-pyrrolidone, etc. are mentioned [ all / a part or ] in 
acrylamide, aminoethyl acrylate, and the acrylate of the intramolecular of the 
above-mentioned compound. 

[0032] this invention - these - one sort -- or two or more sorts can be used. The 
development nature after sensitization can be improved by adding unsaturated 
carboxylic acid in addition to these. As a concrete example of unsaturated 
carboxylic acid, an acrylic acid, methacrylic acid, an itaconic acid, a crotonic acid, 
a maleic acid, a fumaric acid, vinyl acetic acids, or these acid anhydrides are 
raised. 

[0033] On the other hand, as photosensitive oligomer or photosensitive polymer 
On the methacrylate monomer which has rings, such as the above-mentioned 
reactant monomer, and the benzene ring, a naphthalene ring, or an acrylate 



monomer, and a concrete target Phenyl (meta) acrylate, phenoxy ethyl (meta) 
acrylate, Benzyl (meta) acrylate, 1-naphthyl (meta) acrylate, 2-naphthyl (meta) 
acrylate, bisphenol A di(meth)acrylate, The di(meth)acrylate of the bisphenol A- 
ethyleneoxide addition product, The di(meth)acrylate of the bisphenol A- 
propylene oxide addition product, Thiophenol (meta) acrylate, benzyl mercaptan 
(meta) acrylate, moreover, the monomer which permuted 1-5 in the hydrogen 
atom of these rings by chlorine or the bromine atom -- or Styrene, p-methyl 
styrene, o-methyl styrene, m-methyl styrene, Oligomer and the polymer which 
were obtained by carrying out the polymerization of at least one kind in 
chlorination styrene, bromination styrene, alpha methyl styrene, chlorination 
alpha methyl styrene, bromination alpha methyl styrene, chloro methyl styrene, 
and hydroxy methyl styrene can be used. 

[0034] In case a polymerization is carried out, the content of these monomers 
can copolymerize other reactant monomers 10% of the weight or more so that it 
may become 35% of the weight or more still more preferably. As a monomer to 
copolymerize, a compound with the above-mentioned carbon-carbon unsaturated 
bond can be used. 

[0035] Moreover, the development nature after sensitization can be improved by 
copolymerizing unsaturated carboxylic acid. As a concrete example of 
unsaturated carboxylic acid, an acrylic acid, methacrylic acid, an itaconic acid, a 
crotonic acid, a maleic acid, a fumaric acid, vinyl acetic acids, or these acid 
anhydrides are raised. 

[0036] In this way, the acid number (AV) of the polymer which has a carboxyl 
group in the obtained side chain, or oligomer has the desirable range of 70-140 
to 50-180, and a pan. If the acid number exceeds less than 50 and 180, 
development allowance width of face will become narrow, and a high definition 
pattern will be hard to be obtained. 

[0037] Photosensitivity can be given to the polymer or oligomer shown above by 
making a photoreaction nature machine add to a side chain or a molecule end. A 
desirable photoreaction nature machine has an ethylene nature partial saturation 



radical. As an ethylene nature partial saturation radical, a vinyl group, an allyl 
group, an acrylic radical, an methacrylic radical, etc. are raised. 
[0038] The approach of making such a side chain adding to oligomer or a 
polymer has the approach of making carry out the addition reaction of the 
ethylene nature unsaturated compound and acrylic-acid chloride which have a 
glycidyl group and an isocyanate radical, methacrylic-acid chloride, or the allyl 
chloride, and making it to the sulfhydryl group, the amino group, hydroxyl group, 
and carboxyl group in a polymer. 

[0039] As an ethylene nature unsaturated compound which has a glycidyl group, 
metaglycidyl acrylate, glycidyl methacrylate, allyl glycidyl ether, ethyl metaglycidyl 
acrylate, crotonylgryciydyl ether, crotonic-acid glycidyl ether, isocrotonic acid 
glycidyl ether, etc. are raised. 

[0040] As an ethylene nature unsaturated compound which has an isocyanate 
radical, there are acryloyl (meta) isocyanate, acryloyl (meta) ethyl isocyanate, etc. 
Moreover, as for the ethylene nature unsaturated compound and acrylic-acid 
chloride which have a glycidyl group and an isocyanate radical, methacrylic-acid 
chloride, or an allyl chloride, it is desirable to carry out 0.05-1 -mol equivalent 
addition to the sulfhydryl group, the amino group, hydroxyl group, and carboxyl 
group in a polymer. 

[0041] Adding additive components, such as a binder, a photopolymerization 
initiator, an ultraviolet-rays extinction agent, a sensitizer, a sensitization assistant, 
polymerization inhibitor, a plasticizer, a thickener, an organic solvent, an 
antioxidant, a dispersant, and an organic or inorganic suspending agent, during 
the photosensitive paste used in this invention is also performed. 
[0042] As a binder, polyvinyl alcohol, a polyvinyl butyral, a methacrylic ester 
polymer, an acrylic ester polymer, an acrylic ester-methacrylic ester copolymer, 
an alpha-methyl-styrene polymer, butyl methacrylate resin, etc. are raised. 
[0043] As a concrete example as a photopolymerization initiator, a 
benzophenone, methyl o-benzoylbenzoate, A 4 and 4-bis(dimethylamine) 
benzophenone, 4, and 4-bis(diethylamino) benzophenone, 4 and 4-dichloro 



benzophenone, 4-benzoyl-4-methyl diphenyl ketone, dibenzyl ketone and full - 
me - non, 2, and 2-diethoxy acetophenone - A 2 and 2-dimethoxy-2-phenyl-2- 
phenyl acetophenone, 2-hydroxy-2-methylpropiohenone, a p-t-butyl dichloro 
acetophenone, A thioxan ton, 2-methylthio xanthone, 2-chloro thioxan ton, 2- 
isopropyl thioxan ton, a diethyl thioxan ton, benzyl, Benzyl dimethyl beam Norian, 
a benzyl-2-methoxy ethyl acetal, A benzoin, benzoin methyl ether, benzoin butyl 
ether, Anthraquinone, 2-t-butyl anthraquinone, 2-amyl anthraquinone, beta- 
KURORU anthraquinone, an anthrone, benzanthrone, dibenzosulfone, A 
methylene anthrone, 4-azide benzal acetophenone, 2, a 6-bis(p-azide 
benzylidene) cyclohexanone, 2, 6-bis(p-azide benzylidene)-4- 
methylcyclohexanone, The 2-phenyl -1, a 2-swine dione-2-(o-methoxycarbonyl) 
oxime, A 1-phenyl-propane dione-2-(o-ethoxycarbonyl) oxime, 1, a 3-diphenyl- 
propane trione-2-(o-ethoxycarbonyl) oxime, 1 - Phenyl-3-ethoxy-propane trione- 
2-(o-benzoyl) oxime, A Michler's ketone, 2-methyl-[4-(methylthio) phenyl]-2- 
morpholino-1-propanone, Naphthalene sulfonyl chloride, quinoline sulfonyl 
chloride, N-phenylthio acridone, 4, and 4-azobisisobutyronitril, Diphenyl disulfide, 
bends thiazole disulfide, triphenyl HORUFIN, The coloring matter of 
photoreduction nature, such as a camphor quinone, 4 bromination carbon, a 
TORIBUROMO phenyl sulfone, a peroxidation benzoin and eosine, and a 
methylene blue, the combination of reducing agents, such as an ascorbic acid 
and triethanolamine, etc. are raised, this invention - these - one sort - or two or 
more sorts can be used, it is alike, a reactant component is received, it is added 
in 0.05 - 10% of the weight of the range, and a photopolymerization initiator is 0.1 
- 5 % of the weight more preferably. When there are too few amounts of a 
polymerization initiator, photosensitivity becomes poor, and if there are too many 
amounts of a photopolymerization initiator, there is a possibility that the survival 
rate of the exposure section may become small too much. 
[0044] It is also effective to add the ultraviolet-rays extinction agent which 
consists of organic dye. A high aspect ratio, a high definition, and high resolution 
are obtained by adding the high extinction agent of the ultraviolet absorption 



effectiveness. What consists of an organic system color as an ultraviolet-rays 
extinction agent is used, and the organic system color which has a high UV 
absorption coefficient in [ wavelength ] 350-450nm especially is used preferably. 
Specifically, azo dye, an amino ketone system color, xanthene dye, quinoline dye, 
an amino ketone system color, an anthraquinone system, a benzophenone 
system, a diphenyl cyanoacrylate system, a triazine system, a p-aminobenzoic 
acid system color, etc. can be used. Also when it adds as an extinction agent, 
since an organic system color can lessen lowering of the insulator layer property 
by the extinction agent without remaining in the insulator layer after baking, it is 
desirable. An azo system and a benzophenone system color are desirable also in 
these. The addition of organic dye has desirable 0.05 - 5 weight section. At 0.05 
or less % of the weight, since the insulator layer property after baking will fall if 
the addition effectiveness of an ultraviolet-rays extinction agent decreases and 
5 % of the weight is exceeded, it is not desirable. It is 0.15 - 1 % of the weight 
more preferably. If an example of the addition approach of an ultraviolet-rays 
extinction agent which consists of an organic pigment is raised, the solution 
which dissolved the organic pigment in the organic solvent beforehand will be 
produced, and then it can do by drying after mixing glass powder in this organic 
solvent. The so-called powder of the shape of a capsule which carried out the 
coat of the organic film to each powder front face of glass powder by this 
approach is producible. 

[0045] A sensitizer is added in order to raise high sensitivity. As an example of a 
sensitizer, 2, 4-diethyl thioxan ton, an isopropyl thioxan ton, 2, 3-bis(4- 
diethylamino benzal) cyclopentanone, 2, a 6-bis(4-dimethyl AMINI benzal) 
cyclohexanone, 2, 6-bis(4-dimethylamino benzal)-4-methylcyclohexanone, A 
Michler's-ketone, 4, and 4-bis(diethylamino)-benzophenone, A 4 and 4- 
bis(dimethylamino) chalcone, 4, and 4-bis(diethylamino) chalcone, p- 
dimethylamino thinner millimeter DENINDANON, p-dimethylamino benzylidene in 
DANON, 2 -(p-dimethylamino phenyl vinylene)- Iso naphth thiazole, 1, a 3-bis(4- 
dimethylamino benzal) acetone, 1, a 3-carbonyl-bis(4-diethylamino benzal) 



acetone, A 3 and 3-carbonyl-screw (7-diethylamino coumarin), N-phenyl-N-ethyl 
ethanolamine, N-phenyl ethanolamine, N-tolyl diethanolamine, N-phenyl 
ethanolamine, Dimethylamino isoamyl benzoate, diethylamino isoamyl benzoate, 
3-phenyl-5-benzoyl thio-tetrazole, 1-phenyl-5-ethoxycarbonyl thio-tetrazole, etc. 
are raised, this invention -- these -- one sort -- or two or more sorts can be used. 
In addition, there are some sensitizers which can be used also as a 
photopolymerization initiator. When adding a sensitizer to the photosensitive 
paste of this invention, the addition is usually 0. 1 - 2 % of the weight more 
preferably 0.05 to 5% of the weight to a reactant component. If there are too few 
amounts of a sensitizer, the effectiveness of raising photosensitivity will not be 
demonstrated, but if there are too many amounts of a sensitizer, there is a 
possibility that the survival rate of the exposure section may become small too 
much. 

[0046] Polymerization inhibitor is added in order to raise the thermal stability at 
the time of preservation. As a concrete example of polymerization inhibitor, the 
monoester ghost of a hydroquinone and a hydroquinone, an N-nitroso 
diphenylamine, phenothiazin, a p-t-butyl catechol, N-N phenylnaphthylamine, 2, 
6-G t-butyl-p-methyl phenol, do RANIRU, pyrogallol, etc. are mentioned. When 
adding polymerization inhibitor, the addition is usually 0.001 - 1 % of the weight 
during a photosensitive paste. 

[0047] As a concrete example of a plasticizer, dibutyl phthalate, dioctyl phthalate, 
a polyethylene glycol, a glycerol, etc. are raised. 
[0048] An antioxidant is added in order to prevent oxidation of the acrylic 
copolymer at the time of preservation. As a concrete example of an anti-oxidant, 
2,6-di-t-butyl-p-cresol, Butyl-ized hydroxyanisole, 2, 6-G t-4-ethylphenol, 2,2- 
methylene bis - (4-methyl-6-t-butylphenol), 2,2-methylene bis - (4-ethyl-6-t- 
butylphenol), 4 and 4-screw - (3-methyl-6-t-butylphenol), 1 and 1, 3-tris - (2- 
methyl-6-t-butylphenol), 1,1, 3-tris-(2-methyl-4-hydroxy-t-buthylphenyl) butane, 
Bis[3 and 3-screw-(4-hydroxy-3-t-buthylphenyl) butyric acid] glycol ester, dilauryl 
CHIOJI propionate, triphenyl phosphite, etc. are mentioned. When adding an 



antioxidant, the addition of the addition is usually 0.001 - 1 % of the weight during 
a paste. 

[0049] An organic solvent may be added to the photosensitive paste of this 
invention to adjust the viscosity of a solution. As an organic solvent used at this 
time, the mixture of organic solvents containing one or more of sorts of these 
[ methyl Cellosolve, ethylcellosolve, butyl cellosolve, a methyl ethyl ketone, 
dioxane, an acetone, a cyclohexanone, cyclopentanone, isobutyl alcohol, 
isopropyl alcohol, a tetrahydrofuran, dimethyl sulfoxide, gamma-butyrolactone, a 
bromobenzene, a chlorobenzene, dibromo benzene, a dichlorobenzene, a 
BUROMO benzoic acid, a chloro benzoic acid, etc. and ] is used. 
[0050] With 3 rollers or a kneading machine, to homogeneity, mixed distribution 
is carried out and a photosensitive paste usually produces them, after preparing 
various components, such as a non-subtlety particle, an ultraviolet-rays extinction 
agent, photosensitive polymer, a photosensitive monomer, a photopolymerization 
initiator, a glass frit, and a solvent, so that it may become a predetermined 
presentation. Although the viscosity of a paste is suitably adjusted by addition 
rates, such as a non-subtlety particle, a thickener, an organic solvent, a 
plasticizer, and a suspending agent, the range is 2000-200, OOOcps (centipoise). 
For example, when performing spreading to a glass substrate with a spin coat 
method in addition to screen printing, 2000-5000cps is desirable. In order to 
apply once with screen printing and to obtain 10-20 micrometers of thickness, 
50,000-200,000cps is desirable. 

[0051] Next, although an example which performs pattern processing using a 
photosensitive paste is explained, this invention is not limited to this. 
[0052] A photosensitive paste is applied to complete spreading or a partial target 
on a glass substrate or the substrate of the ceramics, as the method of 
application, it has come out to use well-known approaches, such as screen- 
stencil, a bar coating machine, and a roll coater. Spreading thickness can be 
adjusted by choosing the count of spreading, the mesh of a screen, and the 
viscosity of a paste. 



[0053] When applying a paste on a glass substrate here, in order to raise the 
adhesion of a substrate and the spreading film, surface treatment of a substrate 
can be performed. As surface-preparation liquid, a silane coupling agent, for 
example, vinyl trichlorosilane, Vinyltrimetoxysilane, vinyltriethoxysilane, tris-(2- 
methoxyethoxy) vinylsilane, Gamma-glycidoxypropyltrimetoxysilane, gamma- 
(methacryloxypropyl) trimethoxysilane, gamma (2-aminoethyl) aminopropyl 
trimethoxysilane, gamma-chloropropyltrimetoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, etc. are an organic 
metal, for example, organic titanium, or organic aluminium, an organic zirconium, 
etc. What diluted the silane coupling agent or the organic metal with an organic 
solvent, for example, ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, methyl alcohol, ethyl alcohol, propyl alcohol, butyl alcohol, etc. 
to 0.1 - 5% of concentration is used. Next, after applying this surface treatment 
liquid to homogeneity on a substrate by a spinner etc., from from [ after / the 
surface treatment of is possible by drying for 10 - 60 minutes at 80-140 degrees 
C / applying ], mask exposure is carried out using a photo mask. The mask to be 
used selects either a negative mold or a positive type according to the class of 
photosensitive organic component. Under the present circumstances, although a 
near ultraviolet ray, ultraviolet rays, an electron ray, an X-ray, etc. are mentioned, 
the activity light source used has desirable ultraviolet rays in these, and a low 
pressure mercury lamp, a high-pressure mercury-vapor lamp, an ultrahigh 
pressure mercury lamp, a halogen lamp, germicidal lamp glass, etc. can be used 
for it as that light source. An ultrahigh pressure mercury lamp is suitable also in 
these. Exposure conditions are 5-100 mW/cm2, although it changes with 
spreading thickness. Exposure is performed for 1 - 30 minutes using the ultrahigh 
pressure mercury lamp of an output. 

[0054] After applying a photosensitive paste, a pattern configuration can be 
improved by preparing an oxygen screen in the front face. The film of PVA is 
mentioned as an example of an oxygen screen. After the formation approach of 
the PVA film applies to homogeneity on a substrate the water solution whose 



concentration is 0.5 - 5 % of the weight by approaches, such as a spinner, the 
desirable solution concentration of PVA is 1 - 3 % of the weight for 10 - 60 
minutes at 70-90 degrees C. If it is in this range, sensibility will improve further. 
As for sensibility improving by PVA spreading, the following reason is presumed. 
That is, in case a reactant component carries out the photoreaction, if there is 
oxygen in air, it will be thought that the sensibility of photo-curing is blocked, but 
since excessive oxygen can be intercepted if there is film of PVA and sensibility 
improves at the time of exposure, it is desirable. The methyl cellulose of a 
transparent polymer, for example, a cellulose type, etc. can be used by water 
solubility in addition to PVA. 

[0055] After exposure, although negatives are developed using a developer, it 
carries out with dip coating or a spray method in this case. The organic solvent 
which can dissolve the organic component under photosensitive paste can be 
used for a developer. Moreover, water may be added in the range in which the 
solvent power is not lost by this organic solvent. When the compound which has 
a carboxyl group during a photosensitive paste exists, negatives can be 
developed in an alkali water solution. Although metal alkali water solutions, such 
as a sodium hydroxide and a calcium-hydroxide water solution, can be used as 
an alkali water solution, since having used the organic alkali water solution tends 
to remove an alkali component at the time of baking, it is desirable. A well-known 
amine compound can be used as organic alkali. Specifically, 
tetramethylammonium hydroxide, trimethyl benzyl ammonium hydroxide, 
monoethanolamine, diethanolamine, etc. are mentioned. The concentration of an 
alkali water solution is usually 0.1-5 % of the weight more preferably 0.01 to 
10% of the weight. Without removing an unexposed part, if alkali concentration is 
too low, if alkali concentration is too high, no possibility of making the pattern 
section exfoliating and making the exposure section corroding is easy to be. 
[0056] Next, it calcinates with a firing furnace. Although a firing environments and 
temperature change with classes of a paste or substrate, they are usually 
calcinated in air or nitrogen-gas-atmosphere mind. Burning temperature is 



performed at 400-1000 degrees C. When silver is used as the case where 
pattern processing is carried out, or a non-subtlety particle, on a glass substrate, 
it calcinates by holding for 10 - 60 minutes at the temperature of 520-610 
degrees C. 

[0057] Moreover, 50-300-degree-C heating process may be introduced for the 
object of desiccation and a preliminary reaction in process [ more than ]. 
[0058] 

[Example] An example is used for below and this invention is concretely 
explained to it. However, definition is not carried out for this invention to this. In 
addition, the concentration in an example and the example of a comparison (%) 
is weight %. 

[0059] The example created the photosensitive paste which consists of a non- 
subtlety particle and a photosensitive organic component. It dissolved first, 
heating each component of a photosensitive organic component at 80 degrees C, 
and the creation procedure created the paste by adding a non-subtlety particle 
and kneading with a kneading machine after that. The non-subtlety particle 
coated the antigelling agent beforehand. 

[0060] Next, after applying with screen printing on the soda glass substrate of 
30cm angle so that it may become the spreading thickness of 100 micrometers 
by spreading 3 times, it dried at 80 degrees C for 30 minutes. However, there 
were some to which it gels depending on a paste and printing becomes 
impossible. Then, it evaluated whether it would be in the condition that it can print 
one day, three days, and seven days after. About the object which was able to be 
printed, exposure and development were performed by the following approaches. 
[0061] Next, it exposed using the mask. A mask is a chromium mask designed so 
that the pattern formation of the shape of pitch 220micrometer, the line breadth of 
60 micrometers, and a stripe might become possible. Exposure is 2 50mW/cm. 
The ultrahigh pressure mercury lamp of an output performed ultraviolet-rays 
exposure. 

[0062] Then, negatives were developed by being immersed in 1% water solution 



of monoethanolamine. Furthermore, it calcinated in 580-degree-C 1 hour after 

drying the obtained glass substrate at 120 degrees C for 1 hour. 

[0063] Assessment of pattern workability observed the pattern configuration (line 

breadth [ of 50 micrometers ] x height [ of 80 micrometers ] and pitch 

220micrometer is a target) by electron microscope observation. 

[0064] The presentation of the photosensitive paste of this example is shown. 
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[0065] The abbreviated name in a table is shown below. 

(The figure in polymer structure shows the configuration mole ratio of each 

monomer) 

TMPTA:trimethylolpropane triacrylate polymer 1: -- [Formula 1] 





MTPMP: 2-methyl-1-[4-(methylthio) phenyl]-2 2, 4-diethyl thioxan ton - 
morpholino propane -1 Sudan : Azo dye, C24H20N4 O DET : EPA : p- 
dimethylamino ethyl benzoate ester DBP : Dibutyl phthalate Gamma-BL : The 
weight of an antigelling agent is gamma-butyrolactone BEEA : Included in 2-(2- 
butoxyethoxy) ethyl acetate, however the weight of glass particles. The amount 



which coated the antigelling agent is 0.01 - 0.5 % of the weight to glass powder, 
and the comparison was shown in the example 6 from the example 1 in a table 1. 
A table 1 showed benzotriazol. 

[0066] Moreover, in a table 2, with the 0.4 % of the weight of the amounts of 

coatings, the organic compound with various triazole structures compared, and it 

was shown in the example 14 from the example 7. 

[0067] The presentation of the glass particles of this example is as follows. 

Bi 203 : 37 % of the weight B-2 03 : 14 % of the weight Si02 : 17 % of the 

weight ZnO : 16 % of the weight BaO : 8-% of the weight aluminum 203 : 4-% of 

the weight Na2 0:4% of the weight [a table 1] 
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[0068] 

[Effect of the Invention] With the antigelling agent of this invention, the 
photosensitive paste in which pattern processing of a high aspect ratio and high 
degree of accuracy is possible can use it now for stability. By this, pattern 
processing of thick films, such as a display and a circuit ingredient, and high 
degree of accuracy is attained, and improvement in minute nature and 
simplification of a process are attained. 

[0069] Especially, the septum of the plasma display panel of high degree of 
accuracy can be formed simple. 



[Translation done.] 
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a *>. 1 - 5 fciiiaitJsmzMf&Lfc^ y^ 
C>L<{i, xfyy, p-^f;wfyy, o-y 
f/Uft/y, m-7f;ufyy, Jg*-fkx-^yy s 
HHftx^yy. a-^f;i/Xfby, i^-fka-yf- 
;l/Xfi/y, ftS-fta-y-^/bx-^yy, ynny^/y 

1 8Sl£fi^ LT# 6 futsf y 3"^-^*° 'J7-m^ 

[0 0 34] a^tsigt:, Zti^co^/^-co^m 
1 0 fiM%iil±. S 6 fc*J£ t < (4 3 5 fiM%Iil±(; 
=5rl»j;at;. ffi^JEtto^y^-^ftfi^S^fc^ 

^#5. ftfi^-rs^yv-tLTii. fr^MS-K 

[00 3 5 ] £fc . ^Mftyj;b^yg|^*fi^l> z k 

Mft*/b^yBt^s#:a^Mfc tTii. 7y y;b@i. y 
y7y y/bii. ^ynygg, ynby§L ^y^yBt. 
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[ 0 0 3 6 ] Z o LXn^tltL$mfo%)V-K*i/)Vm& 
ttS^'J^-fc L< (i^ U rfv-^SHI ( A V ) it 5 

0- 180. §^t(47 0-1 4 0^4gEW4 U\ 

[0 0 3 7] I2I±^L£. ^'j7-^L<WJi?- 
S -1 1 1 i o T . 4- -t s ; t S o #4 

[00 38] £«DJ: ofrfflflgtetfUrfv-WJv-t 

MSnS-tM&ii. *°yv-4^y/b/77bs. y^y 
S . #1? ;b y /bS te^f L T . y" U y y;bS^ 
>f y y7*- bS^iTSx^y ytt^t&fMf^^7 
yjybBiyny^ b\ ^^;y/H?P7^ KifcliT 

[0 0 39] y'U yyVbSSr^-f Sx^yyttWittft: 
•Milt LTii. 7? U^yyyy'/k yyy'J/blty" 

yfiy' U 1/ y'/bx-T^k >f V y n b >W U y y'/bx 
-T;b&i:'£W 

[0040] ^yy7*-bS£*-r&x-?-yytt^g& 

b . ( X 9 ) 7 9 U n>f ^x^/M V ^7*- b^'fe 
fyyttW^ft^T? ViVWituyA b\ y yy 

tti<5D^;^7°ha, 7$ya. /Rigx^^^y^bs 

fc*f LT 0 . 0 5-1 * /i^ftfttnStf set 4 L 

w 

[0041] ^mz&^xm^ti&wfflt^-z v 
)Mvy~. ^m^mmi wmmm. mm 
m. mmmm. m^m±m. ^imm. mmi ^mm 

[ 0 0 4 2 ] A>f yy-fc LXli. iKU b"x;b7;b3- 

;k ^uh-^y^-^-zt-. yyy ij;Hxxf^i^ 
7^y;Hxxf;«^ft, T^'J/Uxxf^- 
yyy y/L-Bixxf-^fi^. a-^f^fwyt 
7>;by y y y y- b t'&$>i?t>ti& . 

[0043] ^S-^P^MiJt LTOftftS^Jt LT. 

<y/7xyy, o-<yyM/b£E#lSy^-/k 4, 
4-t'x (yyf/i-rsy) <yy7x/y 4, 4- 
t'x ( yx^/b7 5 y y 7 x y y . 4 , 4 - y y 
n n< y y'7 x y y , 4 -< y VA )V- 4 - y f-n y 7 

1- /^fy, yxyyyyyby. 7/^i//y. 2, 



2-yxb^y7-feb7xyy. 2, 2-yyb^y- 

2- 7x^-2-7x-mf7x7y i 2-hp 
n^y-2 -^f^7"nhy7x7y, p-t-7'^/b 
y7nn7tl7x7y, ft^f^hV, 2-y^/b 

-wm/by. 2-^onf^fyby, 2->fv 
ynb/b^^-fy by. y'xf-zH-^Hfy by. ^ 
yy/k <yy/by'y-?ybyyy-/k <yy'/b-2- 
y b^yx^ykTty— ;k ^yy>fy. ^yy-^yy 

^-;bx— r;b. \yyy y7'f /l-x-f/1/, 7y by^f 

yy 2- t-7Wyi7^yy, 2-7S;b7y 
by^yy. /3-yn;bryby^yy. rybny. 
^yxyybny. yxy/x^ny. y^i^yyyb 
ny 4-7y'b'<y-tf;b7-feb7xyy. 2, 6-b" 
x ( P -7yyxyyyfy) yyn^-tfyy. 2, 
6-bx (p-7y^yy'yfy) -4-y^-;byy 
n^tyy, 2-7x-;ki, 2-7yyyy-2 

-(oyb^M-iH^y^ l-7i-;l/ 
-7°n^N°yy^-y-2- (o-if^y*;W-;H 
^yA. i, 3-y'7xx;t—7°n^°ybU^y-2- 

( o -X b ^ y %)V# '-)V ) y A . 1 - 7 x x;p- 

3 - x b ^ y-7oA"y bU^-y-2 - (o -^yyM 

shy-yby, 2-y^/b- [4- 
(y^b^^-) 7xx;b] -2- ; e;b7 ; ruy-i-7° 
oAvy, y7y yyx;bthx;byny-< b\ ^yyy 

x;b*x;byny-f b\ N-7x-W77 U b'y. 
4, 4-7Vh*^>f y/fn-b U;b s y7x-/l/yX 
;b7>f b. ^.yXf-7y"-;by'x;b7 a b\ bU7xx 
;b^;b7^y. ^?y7r-^yy. EMmitm. bU 
7*nt7x x;i x.;b^ y . jifg-f b< y y-f y t> ± vx^- 
y y . y f - y yy;b-^r f^TtiiTutt^fe^ 7x zdv 
by «. b u xy y-;b7 5 y% fc"os7cM^ffl^^ 

t'j&%(f . *%wx\± z. ti t> * i mt fd± 2 am 

t;tML. 0. 0 5-1 0S*%^igHT'»$ti. =t 

o #4 l < fi. o . 1-5 mm%x% h . s-^^M'jy) 

[0044] *«S^*^*S^HSigb\3PJ&aSJirt-6 

t-|» l r«tt;j:-oTiS7x^y bJt. S»*D. mmimv 
%t>ti&. mrnmmt txmm^mm^^i t 

<JD**fflV^fL. tfTfc 3 5 0-4 5 0 nm<J0^Kfflf 

& o g^tii 7y»fi. 7Syyby^ms. ^ 
tyfyw, Jfyyy^s, ysyyby^ 

yy by^yy^. ^yy*7xyy^ y'7x— iv 
isTJT?')v~v%, bu yyy^. p-r$y&& 
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l v i . c: ft t y> 4> t" fc r y *3R £ i y y ' 7 x y y ^ 
fi^'if i lv\ * «^m<7)^jD*ii o . 05-5 mmm 
fm±Li\ o. o 5mm%mT~ciim\-m.wm\com 

my&T-f&^x-iTtK^, xmtKno. i 
5 - 1 h . * si*^ 1 * a ^WM:^ 

[0045] m!g£ij«, mmmii^i.^^htzMzmM 

j-^y-yhy. A yTnb°;^^-9-y f-y. 2, 3- 
by (4-y'xf;i/7i7 / <.yf^) i^yn^yyy 
y, 2, 6 -by (4-^^75-0^) yy 
o^tyy s 2, 6 -by (4 -yy-f-zL-r^ y^> 
if /i') -4-y^yyn^.^^yy, 5by-yb 
y, 4, 4 -by (yx^;i/TSy) -Kyv'y^y 
y, 4, 4 -by (yy^;i/T5y) 4, 4 

-by (y'x^rsy) *;^y p-yy^rs 
yyy-hs Ur>-<yy"yy, p-yy^/i/rsy-^y 
y'yfwy/yy 2- (p-wws>'7x- 
/i^t-i/y) ->f y-^-y hf-rv-zk 1, 3-by. 
(4-yy^;i/Tsy<yf i >) Tbby, 1, 3-* 
by ( 4 - yxfvkT s y<y-tfVk) r-fe b 
y, 3, 3-%)V-#~)V-\lz. ( 7-^xf-^rsyy 
vjy) , N-7i-;l/-N-xf;i/X^y-;t/73 
y. N-7x-^xyy-^T5>\ N-hU/i^yxy 
y-;krsy, N-7x^xyy-^r5y, yy-f 
)vr s y £,e#sk v r s ;k yxf-^r 5 y £,t#sg 

VTS/k 3-7xX;t—5-<yyM;k^^-xb 
yy'-;k 1 - 7i-;h 5 -xfJfy*;^;l/f^ 

-r b yyw^^W' tft§ . *fg0jrm;ft£>£ 

1 g£ fcti 2 aiiliffifflt-S Z. t S . 3rfc . iMS 

^mumumm^m Lxa^o. 05-5 mm 

[0046] fi^ihf'Jtt. fl£S*ltf>i*£5£tt£ |6Lt3 
t±, bFn^yy, hFnJf/yOT/xxf/i/tt, 

N-Xboyy7xX^rSy, 7x/f7yy, p- 

t-7'fy*f3-/k N-7i-;kt7f^7Sy 

2, 6 - y- t - 7'f /k- p -y f /1-7 x 7-/K 9u 
y--;k bn/7'o-;^i;"^W^ftli 0 fi^ttiLM 



fi?g. 0. 0 0 1-m%T'l)l., 

[0047] urffl^Jtoftfte^j^Mt LTii, yy^7 
yp-k yyj-y^/i^yy-k ^ux-^yyyun 
-;k y U b u y& xtfmbtiZ . 

[0048] shimmy ffi#B§t^(ts r y u;^ 

jyfcW&M t LT 2 , 6-y-t - 7'^- P - y yy" 
-;k y^;Htbb"n^y-r-y-;k 2, 6-y-t 
-4-xf/l/7x/-/k 2, 2-yfi/y-by- 
(4-yf/l/-6-t-7"f/l/7x7-^) .2,2- 

y^-yy-bx- (4-xf^-6-t-7'f/k7x7 

, 4, 4-by- (3-/f/h6-t-W 

7x/-;H > 1, 1, 3-hVx- ( 2-y^-6 

-t-7"f/l/7x7-/l/) , 1, 1, 3-b'jy-(2 
- y - 4-tKnJfy-t-7'f;l/7ixy) 7'y 
y, by [3, 3 -by- (4-bKn^y--3-t- 
7* a, 7i^) y f - u «y y r y >/ f ] y u 3 -;kxy 
x;k yyyUii/^yy-nb^-^-h. hU7xx;p 

ft, 0. 0 0 1-1SJI%TS)5. 
[0049] *J6Hgco«attt^-x h ttt, «S<0SfJK 

i&mti&mmmk bra* **jv±jvvn,7* x^ 

;Hrny;i/7\ 7-f/Hrny^7\ y^x^yh 
y. r-bhy, y^nMtyy, yyn 

^.yy yy. >f yyf-;kr;t-3-;k A vrwivriv 
3— ;k f b5hKo75y y'y^;i/y;i/7^-^y 
b\ r-yfo5?hy y'nfvy-ify, ;nn\y 
t'y, y'y'nt'vy-ty, yynn^y-b'y. y'n^E^ 
y nn??S#!& t"^; ft t <7) 0 ^fO 1 aiil± 

^^w^s wmmmtm^ ^fts . 

[00 50 ] ^tt^-x Hi. fflft. ^ 

?3sjDfj^j:^Tjisigs$ft-&*y ^mmn2 0 0 

0- 2 07Jcp s (-tyf- ■ WX) T"fel> 0 Wiifyj' 
y xsk^com^^ x y u -yEpigija^htxby 3- 

1- i£TlT9 ig&li. 2 0 00-5 000cps i L 

w x7v~ymmx-iwmiLxwmi 0-20^ 

mSr#St(i. 577-2 077 c P sifift&L^. 

[0051] mz^ h%m^xw-yto 

Xtft 0 -Mtour IMt-|> *\ ^ft tRSS 

Sft^vy 

[0052] y/'yxasi t<«bys -yyx^as^) 
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#f5. M^atLTtt, x7y-yEpgiJ, 

[0 0 53] x^-x I- 5*£SLLfc&fF$-£ 
* >y 7° u y 7"M . M I if e^f'j^ony^y, t- 

VX- (2-^f^yXf^y) r-^ 
yyK^y7nt'/l-by^bJfyy7y, r~ (7^7 
iJnJfy7nh"/l/) h b =Sf isis^V . r (2-73 

yxf^) rsyrnt/^y^b^fyy?^ ?--7 

nn7°nh7bhU7 h^yy^y, r-*)V%~TYTn 
hVk T» U * h^y y 5 y, r-TS 7 7°n t71 b U x h 

* s/ y 5 y * i: & a t WMMau i£*«if-7 y . * 

ii y r U y 5 v W«£E£ (fxf- 
y y U ^ -/l^E 7 7 -f/tx -r ;1 , xfy/ 7' ij 3 - 
;«/xf^x-f;k ^tf-^T^a— ^, xf-^r/P 

0. i—5%<nmmzm(Ltzi>mm^z>» wz.z.<n 

8 0 - 1 4 0 0 C"C' 1 0 - 6 0 4HSB6*t4*£ X-oX 
T, vx^Ift^ ffli^vx^tt «36tt™s* 

^assti -5 t , fc l < i: 

fflE&klgtfL itffi*IBfl\ j@SE&kffifl\ )\u?v=yv 

y\ %m>tttf:k£>mm-%&» zn^cotc^x%mmE 

«T«S S . If 3£*fNiMJ¥^ J; -5 
htK 5-10 0mW/cm2 c?)ffi^t7)SB£E*«fl'^ 

[0054] b ^m^Ltzmz, ^comm 

±-rs £ t i> . mmmwmcD-m kixn, p v 

A^jgj&apf . p v A^7)ffM^r&ttiiEj& 1 0 . 
5-5 ii%^II^xtt-^ fc"o*ST'SS±t 
±^j-tM^L/sf*^7 0-9 otrei 0-6 oiJflWfi 

L^PVATj^MiEii, 1— 3S*%T&S. ^Ofg 

TfiLK PVAl3ht*»:\ ^HJ^UV-M 
Ui-tfVu-x^co^i-Jl-tfV^-x^k'hmMX^ 



[00 5 5 ] f£3ffi^ MS^ffifflLTSm^^o 

ti^mmxykmM i x t ± ^ . h ^ t 

t\ «r;^Ui:LT(x. &a^rsy-ft^^ffl^ 

AhHn^>f h\ f'J^f/Kyy/l/Tytx^b 
KnW h\ J~)VT^.y, yX77-;PT 

S y^ ktmf^ixh „ T^* U *}§?S<7)?lJK(iii^ 
0. 01-1011%, J;DiftL<tt0. 1-5S* 
7;l^ 'Jjim^Yfi-frixif^S^ai^mSS 

[00 56 ] ^t^^tT^^tfo . ^^»Hm^ 
filli^-x l^itwiac J; ^ i 5 , ®f»(i 
t L < {iS*3?H^tf T«lfl£-f S . ffiflSiUKl±4 
0 0-1 0 0 ortlf 3 . ^5XSHiitA^-yjni 
•Tl.^^ilW»fc LTiB*fflv^«^(i. 5 2 0 
-6 1 OiCWfiftTl 0-6 0 W*^LTMfiSc^ff 
■5 . 

[00 57 ] lil±7jig^t;, se*ft, ^flRJtE^) 

5 0-3 0 0°CJO^XS^»ALTiS^ 0 
[00 58] 

mmm ariz, ^m^mmm^m^x, mmz 
fc. nsfi^j, tmm^mm (%) (±fi*%T"35i»o 

[00 59 ] lili, J;VB*t4*K 
t\ S3ttt*«^7)#J^7>& 8 0*CtJP|»L5:* J ^^ 

[ 0 0 6 0 ] mz, 3 0c m^y-^'/y^XMLh 
IZ. X7V~ymmX3Wmite£^X. 100^m 

<nm^w-^z^:h x 0 izm^zft^tzm. s o o ct-3 o 

JBt*4*»5*'* 1 3 HfL 7 0f^;|?ttt^ o 

[00 6 1 ] ^^Sffl^TJS^ffofc. 77 
^(i, t"7f220//m, Hfg6 0//nu Xh^Ol 
W^-yfFM^nJt^;^l> i 3 tfSff L/i7ni,V7, 
7T'(fel> 0 H3t(i. 5 0mW/cm 2 ^m7j^SBJ±7K 
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[ 0 0 6 2 ] *<z>a, ^7x^7-/1/7 5 yoi%7|q§ 
SK£ 1 2 0 °CT" 1 fc^ffeli Lfcft, 5 8 0 °C 1 U#P^T 

[0 0 63] ^-yjpittofHWi, A7-y« 

(ftfg5 0//mXft§8 Ojtxm, t'/f 2 2 0 //m^7 
[00 64] *HffiM«S3ttt^-^ b «*M£ ^"t. 
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[0 0 6 5] i^WUiCI IX . iktiZtfrt. 
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tKU*?— 1 : 
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MTPMP : 2-^^h)V-l - [4- 



(.x^/M^t) 7i-;H -2 
l 



DET 
EPA 
D BP 
r-BL 
BEEA 



: TYWmm. C 24 H 20 N 4 



O 



2, 4-y'xf;l/ft^rtyby 

2- ( xf-A'T-fer- T» 



fcttLTO. 0 1-0. 5fi*%T"feD. ttKJiSl* 
oUffiW 1 A,HffiM 6 ^ Ltz . m 1 Tli , V h 

[0 0 6 6] ifc, ^2T(i. 3-f^y^i0. 4fi 



[00 67 ] ^mm^y^mm^m^iiiixrcm 

3 7fiM% 
1 AM.m.% 
1 7fiM% 



Bi 2 0 3 
B 2 0 3 
Si0 2 
ZnO 



1 6fij 
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BaO : 8S*% Na 2 O : 4Si% 

Al 2 0 3 : 4fi*% mi] 

* 1 





( K > 7 h 'J 7 l / - ) 
©3 - f -f 


1 


3 a & 


7 a & 


mmm 1 


0 . 0 1 % 


A 
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Hfflffl 2 


0. 1 % 
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0 . 2 % 
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*M 4 


0 . 3 % 
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^ffifJ 5 


0 . 4 % 
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£ffi#J 6 


0 . 5 % 
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a : en m f* ?r ft t? & -a fc a*, aa^aofc at & 
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sum 1 1 
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m tt #j 1 2 


1,2, 4-HJ7V'-* 
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Stttfl 1 3 


Wf*** 1*7" h'J7V -A 
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xtfcfl 1 4 


H** H-^' >V h U7 V -Jlr 
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SJfiffl 1 6 
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A : EP liij I* bJ m T< fc -3 fc A<, 91 tft * a <0 tz 46 1= » 4 /< ^ - > *« 

f# £> ft - X h(7)iK^Tffc-3fc 0 

x : ^ - x K At. BEI=BBl**Tpr*ft«l|-efcofc H 



[0 0 68] 



A^t=& 0 . »*Btt^ft±. XSO^B^t^nl^t^ 

[00 69 ] iSMtS^JS^T^XVr -f 
>f ;\° ffMt-li £ b A*T# l> . 
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(51) Int. Cl. e HS» Jff^IIi^ FI &«fg: 

H 0 5 K 1/09 H 0 5 K 1/09 D 



